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in high carbon iron two per cent, of chromium develops extreme
hardness. It is believed that the hardness of chrome steels is due
to the fact that chromium raises the saturation point of iron
for carbon, the alloy holding more carbon in the hardening
form than it is possible for iron alone lo hold. Chrome steel is
readily forged, though diflicnlt to weld. The tenacity and elas-
ticity of iron may be increased by adding chromium up to live
or six per cent. The hardest and best wearing steels contain
chromium in addition to nickel, tungsten, vanadium or other al-
loying metal.

.'- The use of this metal is more limited, it being
rarer than either of the last two. /vm>-/i/w/,v/<v/ is prepared
from wolframite, and contains a high percentage of tungsten
(about 75 per cent.). The metal is usually added to iron in this
form, Like chromium, tungsten exerts its most remarkable in-
fluence upon the properties of iron in the presence of carbon.
When alloyed with high carbon iron, hardness is developed,
which may exceed even that of chrome-steel. Tungsten steels
arc known as "self-hardening," because they do not require tem-
pering, Tungsten steels are difficult to forge and can not be
worked at all when cold. A small percentage of tungsten is said
to improve magnetism in steel, The famous Mushet steel con-
tains about two per cent, of carbon and about eight per cent, of
tungsten. ( Hher steels are made richer in tungsten* and are
consequently harder and more brittle.

The temper of steel that is hardened with tungsten is not im-
paired like that of ordinary carbon steel by beating, It appears
that the carbon is the real hardening element and that the action
on the tungsten is to hold the carbon in solution, Some evidence
of that is found in the following experiment which was first ob-
served by Kangley, If a piece of carbon steel be held against a
revolving emery wheel a shower of tiny stars of great brilliancy
is produced, due to the explosive combustion of the particles of
carbon. If, however, the steel contains three per cent, of tung-
sten the sparks emitted are mostly of a dull-red color, and a red
band is seen to cling to the periphery of the wheel,